Abstract Survey response rates have been declining over the past several decades, particularly for random-digit-dialing (RDD) telephone surveys (see de Leeuw and de Heer 2002; Steeh 1981) . This trend affects research panels such as the Gallup Panel, which uses RDD methodology to recruit its members. If significant improvements in panel recruitment response rates are to be achieved, new approaches must be considered. This paper presents the findings of a mail and telephone mode experiment conducted by the Gallup Panel to analyze the individual and combined effects of incentives, advance letters, and follow-up telephone calls on the panel recruitment response rate. Study results indicate that the mail recruitment approach nets a higher panel response rate, and that the cost-effectiveness of the mail recruitment approach is significantly greater than the telephone recruitment approach. Study results also suggest that the advance letter, incentive, and telephone follow-up conditions all have independent, positive influences on the response rate; and that the groups that receive an advance letter, that receive incentives, and that receive a follow-up telephone call have higher panel recruitment response rates than the control group.
Introduction
It would be hardly possible in one interview to ask people about their leisure-time activities, give them a personality test, collect biographical information, and so on. But it is possible to secure part of this information each time we return to the panel. -Lazarsfeld and Fiske (1938) Over seventy years ago, Lazarsfeld and Fiske recognized the advantages of panel surveys as a new tool for the emerging field of survey research and opinion measurement. Since then, panel research has expanded significantly, offering researchers a chance to collect a variety of data at a relatively low marginal screening cost, over an extended period of time. Currently, a number of consumer panel 1 organizations are operating in several countries. The Gallup Panel is one of the few consumer research panels in the United States with recruitment based on random-digit-dialing (RDD) methodology. Gallup Panel members are randomly recruited by telephone and, depending on their level of usage of the Internet, are assigned to receive surveys either through the Internet or the mail (in addition to telephone surveys). However, panel recruitment using RDD methodology has become more difficult lately. The declining response rate for RDD surveys (Curtin et al. 2005; de Leeuw and de Heer 2002; Groves and Couper 1998; Massey et al. 1997; Steeh 1981; Steeh et al. 2001) , coupled with the demand on panel members, once recruited, to agree to participate in numerous surveys at regular intervals, has made it increasingly difficult to assemble a truly representative panel sample. To achieve significant improvements in panel recruitment response rates, the Gallup Panel conducted a mixed-mode experiment in early 2007 that contrasted telephone, the current mode of recruitment, with mail and measured the impact of various response-inducement techniques such as advance letters, incentives, and telephone follow-up. Broadly, the experiment was geared toward achieving two central objectives: 1) to improve the panel recruitment rate of the current mode of recruitment (i.e., phone) using advance letters, with and without incentives, and telephone follow-up; and 2) to improve the panel recruitment rate by switching from phone mode to mail, in conjunction with and without incentives, and telephone follow-up. Although it is common for consumer panels to offer rewards such as monetary incentives to their members for participating in surveys, little is known or has been documented about the use of such offerings for initial panel recruitment. In addition to monetary incentives, advance letters and telephone follow-up are two other response inducements whose effectiveness in panel recruitment is supported by little, 1. The term "panel" in this paper refers to recruitment of a sample of individuals who are representative of a particular population and have agreed to take part in surveys on an ongoing basis. This is different from studies that involve panel design where a sample of individuals is followed across time with repeated measures being taken. if any, empirical evidence. This paper reports the findings from a multi-mode recruitment experiment and describes the cost-effectiveness of these alternative approaches for increasing panel recruitment response rate.
Role of Response Inducement Techniques in Mail and Telephone Surveys
Researchers have studied the effect of advance letters on telephone survey response rates and have found the expected increase in response rate (e.g., Link and Mokdad 2005; Traugott, Groves, and Lepkowski 1987) . Recently, in a meta-analysis of the use of advance letters in telephone surveys, de Leeuw et al. (2007) concluded that advance letters have a positive effect on response rate in telephone surveys for RDD and list-based samples, and improve the response rate in telephone surveys on average by about eight percentage points. The impact of advance letters on mail survey response rates looks equally positive. Advance letters have been reported to increase response rate in mail surveys (e.g., Childers and Skinner 1979; Ford 1967; Heaton 1965; Scott 1961) . A meta-analysis of mail survey research indicated that advance letters/pre-notifications significantly increased response rates in 19 out of 22 experimental comparisons (Fox et al. 1988) .
Furthermore, according to the Leverage-Saliency theory of survey participation, monetary incentives can motivate respondent cooperation (Groves, Singer, and Corning 2000) . Monetary incentives for survey participation have long been used in mail surveys, including both prepaid and promised incentives (see Church 1993 for a review). In fact, the payment of incentives in mail surveys is one of two design factors that consistently increase response rates, the other being the number of contacts (Heberlein and Baumgartner 1978; Yu and Cooper 1983) . This is in agreement with findings from a meta-analysis (Church 1993 ) that showed that the use of prepaid cash rewards for completing surveys had the most significant impact on increasing mail survey response rates. A number of other studies (Furse and Stewart 1982; Furse, Stewart, and Rados 1981; Goodstadt et al. 1977; Huck and Gleason 1974; Kimball 1961) have echoed similar findings. In the case of telephone surveys, the use of prepaid incentives to increase response rates has been addressed in the survey literature, mostly through experiments. In a re-interview experiment, Berk et al. (1987) found that, among those who were interviewed by telephone, the prepaid incentive group produced the highest response rate compared with the promised payment and no-payment groups. In a more recent study involving a series of experiments, Singer, Howeyk, and Maher (2000) concluded that prepaid incentives enclosed with advance letters reliably increase response rate in RDD telephone surveys by at least 10 percentage points. Additionally, in a systematic review of previous studies, Singer et al. (1999) reported that in interviewer-mediated surveys, prepaid incentives yield higher response rates than do promised incentives.
Finally, telephone follow-up techniques are generally used to enhance the overall survey response rate and reduce nonresponse bias. Although it is a recommended technique to use with persistent nonresponders (Berdie and Anderson 1974; Bourque and Fiedler 1995) , very few studies have specifically examined the use of this approach (Dillman 2007) . However, telephone followup, when used, has produced good results in some studies. Brennan and Hoek (1992) report an eight-percentage-point increase in final mail survey response rate after a follow-up telephone survey of nonresponders. In a widely cited study, Dillman (1991) notes that in mail surveys nearly comparable response rates can be obtained by substituting a telephone follow-up for the final certified mailing, when a telephone number is available.
Data and Methods

THE GALLUP PANEL
The Gallup Panel recruits its members using an RDD frame of phone numbers. In the first step of the recruitment process, the interviewer asks to speak to an adult member of the household.
2 During this first telephone contact, respondents answer a short RDD survey about presidential approval and other current-event topics and then are asked to participate in additional surveys as a member of the Gallup Panel. Those who agree are mailed a "welcome packet," which is a folder containing a pamphlet, the business card of the panel relationship manager, and a questionnaire booklet (with a business-reply envelope) that is referred to throughout this article as the welcome packet questionnaire. The welcome packet questionnaire invites the respondent and up to three additional household members (ages 13 and over) to join the panel. The questionnaire also asks each participating household member a short set of demographic questions. Upon receipt of this welcome packet information, the respondent (classified as the primary member in the household) and members of the household are officially enrolled in the panel. Once enrolled, panel members participate in an average of three surveys per month. The surveys are either self-administered (on the Web or by mail, depending on respondents' access to the Internet) or conducted by an interviewer (over the phone). For more information about the Gallup Panel, including panel recruitment response rates, refer to Rookey, Dillman, and Hanway (2008) .
SAMPLE
The Gallup Panel conducted its recruitment experiment in spring 2007 using a list-assisted RDD sampling technique involving both telephone and mail recruitment modes. The sample was purchased from Survey Sampling, Inc.
2. No within-household sampling of any kind is followed at this step. The interview is conducted with any adult in the household.
(SSI), in Fairfield, CT, USA. For the sample of listed phone numbers selected, SSI provided the name and address of the household subscriber for all numbers listed in their residential telephone directory database. Following this, the addresses were subjected to one more round of reverse-address matching by a different vendor. The resulting sample was then randomly divided into one of nine treatment groups. It is important to note that all inferences drawn from this study must be based on the distinction that the final sample used after addressmatching was a directory-listed RDD telephone sample and not an RDD sample of the general, noninstitutionalized population. Table 1 shows all combinations of treatments with the set of response inducements and sample sizes.
The zeros in the cells correspond to those treatments that were not part of the recruitment experiment design. The reason these zero cells are mentioned is that they are considered as "structural zeros" in our multivariate analysis. In the table, the first nonzero mail treatment group is interpreted as follows. This treatment condition involved sending the welcome packet questionnaire NOTE.-N = 12,919; the boldfaced row represents the control group.
3. The reason these are deemed as structural zeros is that there is no one in the population who was in the mail mode group, received an advance letter and an incentive, but did not join the Gallup Panel. This is because we did not send an advance letter to anyone in the mail population.
For more information about structural zeros, refer to Fienberg (1975) .
by mail to the household of the sampled telephone number with a prepaid $2 incentive and telephone follow-up for nonresponse after 21 days. Similarly, the first nonzero telephone treatment group is interpreted as the treatment condition involving sending an advance letter with a prepaid $2 incentive to the household of the sampled telephone number, calling the telephone number of the household for agreement to join the panel 4 and, upon agreement to join and after sending the welcome packet questionnaire by mail, following up for nonresponse after 21 days. Figure 1 illustrates the two stages and different steps involved in the recruitment experiment for telephone and mail recruitment modes. Stage 1 refers to the panel telephone recruitment phase that involves calling the sampled phone numbers and asking respondents to become members of the Gallup Panel but without following up with nonrespondents. Stage 2 refers to the phase of panel mail and telephone recruitment that involves receiving the previously mailed welcome packet questionnaire from the primary member in the solicited household, before and after nonresponse follow-up via telephone.
STEPS INVOLVED IN RECRUITMENT EXPERIMENT
DESIGN OF ADVANCE LETTER (FOR PHONE MODE ONLY) AND WELCOME PACKET MATERIALS (FOR PHONE AND MAIL MODES)
Two versions of an advance letter were designed based on several psychological principles and best practice recommendations identified in past research (Dillman 2007; Groves, Cialdini, and Couper 1992; Traugott, Groves, and Lepkowski 1987) .
5 Both were essentially the same, except that one mentioned an enclosed $2 incentive for participation while the other did not. Both versions had trust-inducing elements (Dillman 2007 ) such as letterhead stationery and a scanned signature.
For this study, the content of the welcome packet was slightly altered to include the $2 incentive attached to a letter 6 urging recipients to accept the 4. Irrespective of the outcome of sending the advance letter (i.e., whether it was received back as undeliverable or not), the household was called. We did not monitor the eligibility of advance letters, but we suspect it to be very high because, as we found out later in mail treatment groups, the number of undeliverable welcome packets was small to nil. 5. Refer to the Appendix for an example of the advance letter. 6. The letter was designed in a way to be more of a placeholder for the $2 bill, which was clipped to the letter, than to convey a meaningful or impactful message. With the letter, the bill was more noticeable when the packet was opened and less likely to be buried or lost in the midst of other documents than if it had been kept alone in the welcome packet. The content of the letter was derived from portions of text from the welcome packet and the brochure; it did not contain any unique or important information. Therefore, even though mail treatment groups A and B received an incentive that was attached to a letter in the welcome packet, these treatments are considered as containing only an incentive in our analysis and conclusions. 
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incentive as a gift for joining the panel. No letter was enclosed in the welcome packet for those who were in the non-incentive mail treatment groups.
Results
EFFECT ON RESPONSE RATES
It is evident from figure 1 that the steps involved in panel recruitment for mail and phone modes are slightly different. Therefore, the response rates are determined separately at two successive stages, stage 1 and 2. To simplify analysis, we divided these two stages further. Stage 1 consists of RDD telephone response rate and agreement rate, whereas stage 2, referred to as the final panel recruitment rate, consists of welcome packet return rates before and after 21 days.
7 An important note merits mention at this juncture. The welcome packets were sent to sampled households in both modes; hence, the unit of analysis for response rate calculation is household rather than individual panel member.
8
Unless mentioned explicitly, all results in this paper refer to recruited households and not members. The response rates of recruited households for all treatment groups at each stage are presented in table 2.
STAGE 1 RESPONSE RATES
In stage 1, the RDD telephone response rates varied significantly across the treatment groups (χ 2 = 56.2, df = 4, p < .001). The lowest RDD telephone response rate (25.6 percent), as expected, was obtained for the control group (i.e., group I), and the two highest response rates were obtained for groups E (37.7 percent) and F (35.6 percent), which received both the advance letter and incentives. Post-hoc analyses with Bonferroni corrections reveal a significant difference (p < .05) between phone treatment groups with incentives (i.e., groups E and F) and without incentives (i.e., groups G and H), and also with the control group. The RDD telephone agreement rates 9 also varied sig-7. The reason for selecting 21 days in this particular analysis is that the telephone follow-up of the RDD telephone survey was done after 21 days. By classifying the welcome packet return rates of treatments that had no telephone follow-up based on this time frame, it was possible to do a side-by-side, step-by-step comparison with treatments that did include a telephone follow-up. 8. The objective of Gallup Panel recruitment is to recruit households with at least one adult (age 18 and above) household member who is willing to join the panel. In fact, during the first step of the recruitment process (i.e., RDD telephone survey), if the respondent refuses to join the panel, then the interviewer asks to speak to any other adult member of the household who may be interested in joining the panel. 9. Note that the denominator for agreement rate is completed interviews and not all eligible respondents. We considered the calculation of agreement rate in this way to be more meaningful, since it is a sub-proportion of completed interviews. When calculated as a proportion of eligible cases, the agreement rates for groups E to I are 25.8%, 22.3%, 20.3%, 19.7%, and 15.2%, respectively.
nificantly across the treatment groups (χ 2 = 11.1, df = 4, p < .05). However, upon close examination of the post-hoc results, a marginally significant difference (p = .06) was noticed only between group H and the control group.
In summary, in contrast with the control group, sending an advance letter with an incentive increased RDD telephone response rate significantly by as much as 12.1 percentage points (i.e., group I versus E; 37.7 minus 25.6 percent). Similarly, in contrast with sending only an advance letter, adding an incentive to the advance letter increased the RDD telephone response rate significantly by as much as 9.5 percentage points (i.e., group H versus E). In the case of agreement rate, however, the effect of the advance letter and/ or incentive was found to be inconclusive. NOTE.-*For mail treatments, the entire address-matched sample selected was deemed eligible, whereas for phone treatments, ineligible numbers (i.e., non-working, non-residence, and fax/ data line numbers) were removed from the analysis; treatment descriptions within brackets indicate they were mailed together; AL-Advance Letter; TF-Telephone Follow-Up; WPQWelcome Packet Questionnaire; refer to figure 1 for an illustration and to the text for description of recruitment stages; stage 1 RDD Response Rate is the proportion of completed interviews in the total number of eligible respondents; stage 1 RDD Agreement Rate is the proportion of respondents who agreed to join the panel in the total number of completed interviews; rates marked with the same individual subscript differ significantly (p < .05) from one another within each mode. Within each column, rates marked with more than one subscripts (i.e., a,b) differ significantly (p < .05) from the groups that have only a single subscript. For example, the RDD response rate of group F is significantly different from groups G, H, and I, but not from group E. In the same way, the RDD response rate of group H is significantly different from groups E and F.
STAGE 2 RESPONSE RATES
In stage 2, there were significant differences only in the early (i.e., before 21 days) return of welcome packets among mail treatment groups (χ 2 = 22.8, df = 3, p < .001) and also when all treatment groups (mail and phone) were pooled and analyzed together (χ 2 = 215.6, df = 8, p < .001). From post-hoc comparisons of mail treatment groups, significant differences in the early welcome packet return rate were found only between group D and groups A, B, and C, thereby suggesting that the group without an incentive (i.e., group C with 10.1 percent) is equally as effective as those with an incentive (i.e., groups A and B with 11.9 percent and 11.4 percent, respectively) in providing an early response to the request for returning the welcome packets. In contrast, significant differences in the later (i.e., after 21 days) response to the request for returning the welcome packets were found only among the phone treatment groups (χ 2 = 27.1, df = 4, p < .001), with a few notable post-hoc comparative differences. Telephone follow-up in the phone sample, when used in combination with advance letter and incentive, and with advance letter only, did not result in a higher rate of later return of welcome packets (i.e., by comparing the after 21 days return rate of groups E and F and groups G and H). On the other hand, prepaid incentive in the phone sample, when used in combination with advance letter and follow-up, significantly increased the later return of welcome packets by 3.1 percentage points (i.e., by comparing groups E and G; 8.7 minus 5.6 percent). With the advance letter only, however, prepaid incentive did not result in a significantly higher rate of later return of welcome packets (i.e., by comparing groups F and H; 6.4 percent versus 6.3 percent). Finally, in contrast with the control group, including the advance letter, alone or in combination with incentive and telephone follow-up, increased the later return of welcome packets significantly by 2.0 and 5.1 percentage points, respectively (i.e., by comparing group I with groups G and E).
MULTIVARIATE ANALYSIS
We examine a binomial logistic regression model with structural zeros that simultaneously include the effects of mode, incentive, advance letter, and telephone follow-up in an equation predicting the log odds of joining the panel. Using Aitkin's test (1979), we find that none of the two-way or higher-order interactions among mode, advanced letter, incentive, and telephone follow-up are significant. 10 The partial association test, however, indicates that each of the three factors should be included in the model. The final model includes the main effects of recruitment mode, incentive, advance letter, and telephone follow-up. This model fits the data quite well; it yields an insignificant likelihood ratio chi-square test statistic, L 2 = 7.97 with 11 degrees of freedom, indicating 10. Due to the presence of structural zeros, some of the higher-order effects are not possible to estimate in our model. that the observed cell frequencies are not significantly different from the values predicted by the model. Table 3 summarizes the findings from the multivariate analysis.
As we can see from this table, the main effects have independent, positive impacts on panel recruitment. The highest increase in the likelihood of joining the panel is observed for mode of recruitment. The estimated increase in the odds of joining the panel using mail mode of recruitment versus telephone is 118 percent (i.e., a marginal odds ratio of 2.18). Furthermore, the estimated increase in the likelihood of joining the panel when an incentive is provided, versus no incentive, is 39 percent. Finally, for advance letter and telephone follow-up, the estimated increases in the likelihood of joining the panel are 51 percent and 17 percent, respectively.
EFFECT ON SAMPLE DEMOGRAPHICS
The experiment, in total, recruited 2,042 panel members from 1,282 households at an average of 1.6 panel members per household.
11 To determine whether the use of different recruitment modes, in combination with various response inducements, has an effect on the demographic composition of those who are recruited to the panel, we compared the sample demographics across various treatment groups. No significant results in demographic measures between treatment groups within mail and phone modes were found. However, in the comparisons made between mail and phone recruitment modes, we found a significant difference only regarding race and homeownership. In general, the mail treatment groups had a higher percentage of minorities (i.e., non-Whites; 28.3 percent in mail versus 17.1 percent in Total cost $16,730 $15,118 $13,895 $11,737 $27,083 $26,115 $23,481 $22,977 $23,051 Total cost per household recruited phone) and renters (16.9 percent in mail versus 12.0 percent in phone) than did the phone treatment groups.
COST-EFFECTIVENESS
In the last part of our analysis, we compare the cost of recruitment of all treatment groups at the member and household level. The costs of mail treatment groups, in general, include reverse-matching to obtain addresses from the RDD sample, mailing supplies (welcome packet questionnaire and incentives) and postage, production and labor costs to assemble and mail the welcome packet questionnaire, and telephone follow-up for nonresponse. Similarly, the costs of phone treatment groups include reverse-matching to obtain addresses from the RDD sample; RDD recruitment telephone survey; mailing supplies (advance letter, welcome packet questionnaire, and incentives) and postage; production and labor costs to assemble and mail the advance letter and welcome packet questionnaire; and telephone follow-up for nonresponse. The costs are broken down into their constituent parts and summarized in table 4. These prices reflect costs of real resource use and for some treatments include overhead costs.
12 For phone treatments, a substantial part of the total cost is attributable to the RDD recruitment telephone survey, whereas for mail treatments, a substantial part of the total cost is attributable to production/panel labor costs. Note the wide disparity between mail and phone treatment groups for cost items three and five (materials and postage for the welcome packet questionnaire). This is because, in mail recruitment mode, all address-matched sampled numbers are sent a welcome packet questionnaire, whereas in phone recruitment mode, the welcome packet questionnaire is sent to only those households whose members have agreed to join the Gallup Panel in the RDD recruitment telephone survey. Overall, the cost per household/member recruited for mail treatments is less than for phone treatments, with group A (mail treatment group with incentive and follow-up) being the most cost-effective group among all treatment groups.
Conclusion
Interestingly, each of the four (incentive-by-follow-up) treatment groups for the mail-out recruitment mode shows a higher rate of recruitment to the panel than do the corresponding incentive-by-follow-up treatment groups for the telephone recruitment mode. As expected, we also find that the $2 incentive, advance letter, and 21-day follow-up telephone reminder contributed a positive, independent, and significant impact on recruitment to the panel.
Importantly, our cost-effectiveness analysis indicates that using the mail-out mode for recruitment is more cost efficient than using telephone recruitment. Once again, for each of the four incentive-by-follow-up treatment groups, the cost of panel recruitment-whether measured as cost per household recruited or cost per household member recruited-appears to be significantly less for the mail treatment groups than for the telephone treatment groups.
The clear recruitment rate advantage for the mail treatment group over the telephone treatment group may derive from at least two possible sources. First, the receipt of the welcome packet-containing an attractive, well-designed pamphlet, questionnaire, business card, and business-reply envelope-may serve as more of an inducement to participate than does a telephone call. In addition, those in the telephone sample were requested to participate at the time of the call, before they received a welcome packet. The additional time to consider the request may have served those in the mail sample, relative to those in the telephone sample, as a further inducement to participate.
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